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프로젝트 목적

방향 가중 그래프(Directed Weighted Graph)에 대해 시작 Node와 목적지

Node가 주어졌을 때 목적지 Node까지의 최단 경로를 찾는 알고리즘을

QAOA로 구현해보고 간단한 경우에 대한 실행을 확인한다.

Max-Cut Problem의 QAOA와 유사하게 Adiabatic theorem을 적용하여

Circuit을 설계한다.



Max-Cut Problem & SPP

• Max-Cut Problem • SPP

§ Embed Node to qubit

§ Express Edge as ZZ Gate
(Express Undirected graph use 
quantum circuit)

§ Embed Edge to qubit

§ How to Express Graph Structure?



Shortest Path Problem by QAOA



Algorithm Designing
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Objective Function



Hamiltonian Construction
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Hamiltonian Construction
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Hamiltonian Construction



QAOA Subcircuit

U_C U_B



Shortest Path Problem by QAOA













Results

Shortest path : 10101
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RZ RY
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Shortest path : 10101
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Shortest path : 1010
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Shortest path : 101010
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